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Introduction
Soccer is long perceived to be a male-dominant sport. However, female soccer is gaining popularity and the markets for female soccer are growing rapidly (Hoffman et al. 2006; Matheson and Congdon-Hohman 2011) In this paper, I tackle the issue of male legacy on female soccer performance and empirically investigate the determinants of female soccer. To do so, I use cross-country longitude data covering up to 175 countries for the 1991-2011 period. The utilization of panel data provides an advantage controlling for country heterogeneity and time trends that may affect the performance of female soccer at the country level. In fact, the existing literature does not take into account country and time fixed effects; thus these studies are subject to omitted 1 FIFA stands for "Fédération Internationale de Football Association," or in English, the "International Federation of Association Football". I use the term "soccer" throughout this paper in order to prevent confusion between it and the multitude of other sports that also go by the name football. On the other hand, women's empowerment, proxied by female labor force participation, positively and significantly impacts female soccer performance. As Klein (2004) predicts, women's labor participation can reflect the enhancement of women's attainments and opportunities in sports. This especially seems to be the case for soccer, which was maledominated for many years.
Data and Research Design
To measure the performance of male and female soccer, I employ two different indicators: As the World Cup takes place every four years, the panel analysis using the World Cup variable covers 1991, 1995, 1999, 2003, 2007 and 2011. Concerning the World Cup variable, I take the results of men's World Cup held directly before the Women's World Cup, as men's World Cup takes place in a different year.
The vector X it contains socioeconomic control variables. Literature suggests that country's income level and population sizes are robust factors explaining the level of sports performance (Hoffmann et al. 2002 (Hoffmann et al. , 2006 Klein 2004) . Income is important because economic development affects not only the quality of sports infrastructures but also leisure time used for sports. Population size indicates the pool of talent for soccer. As this paper concerns female soccer performance, the logarithm of female population is controlled for as The model is estimated with the full sample of countries first and then with sub-samples grouped by the level of soccer tradition in a country. Soccer tradition is proxied by male soccer ranking given by FIFA, arguably because male soccer attainments reflect long term endowments of soccer in a country (Torgler 2008) . The sub-group estimations are conducted as male legacy may have different effects on female performance depending on the strength of male soccer tradition.
3. Results Table 1 shows the results of the baseline analysis. Employing FIFA scores, the results suggest that male performance positively affects female soccer (column 1). However, this result is mainly driven by countries that do not have strong soccer tradition -i.e. male FIFA rankings below 100 (column 2-5). Furthermore results of the World Cup qualification support the insignificant role of male soccer in female performance (column 6).
Baseline Analysis
Turning to the control variables, a higher income level leads to higher performance of female soccer in general, however, the positive effect is pronounced in countries with FIFA rankings below 100. On the other hand, larger female populations improve women's soccer performance in all groups of countries, supporting the argument of the pool of female talent. scores lagged up to three years (t-1, t-2 and t-3). Table 2 summarizes the results. With one and two years of lag, male soccer affects female performance positively but the effect is found only in countries that are between 50 and 100 in FIFA rankings. With a three-year lagged value, however, male soccer does not turn out to have any significant effect. It seems that lagged male tradition (up to two years) affect female performance in middle-group countries, while contemporary legacy has positive effects in countries with weak tradition.
On the other hand, the positive effect of female labor force participation is found in lowperforming countries (ranking below 100), employing a one-year lag.
Causality
The results of the baseline analysis suggest that male soccer has positive effects on female performance only in countries with weak and/or middle levels of soccer tradition. However, the distribution of male FIFA scores could be correlated with the error term for several reasons. First, there could be reverse/double causality running effects from female soccer to male performance, although such a problem may not be very significant in this case as male soccer has a much longer history than its female counterpart. Second and more importantly, the selected control variables may have neglected some time-varying unobserved determinants of female soccer, causing omitted variable biases which are not minimized by controlling for country fixed effects. Thus, in this section, I employ a two-stage IV estimation method (2SLS) in order to identify causal effects of male soccer on female performance.
Obviously, male and female soccer share a great deal of common determinants, making it difficult to find an instrument meeting with the requirement of exclusion restriction. One possible candidate as an instrument is the size of male population. Literature empirically shows that population size is a robust factor explaining a country's sports performance, as population reflects the pool of talent (Bernard and Busse 2004; Klein 2004; Leeds and Leeds 2009 ). With this in mind, male population can be a proxy for the pool of male talent directly explaining male soccer, while female population represents that of female talent correlated to female soccer. Table 3 shows the results of the first-stage regression. The coefficient of male population is large 4 but the statistical significance is at the modest level of 10%. In fact, male population may not be a perfect instrument, as it shares a great deal of features with female population. Thus, I conduct several further checks for the validity of the instrument.
As seen in table 3, the Anderson canonical LM test rejects the under-identification of the first-stage equation and F-statistics also indicate a strong instrument significant at 1% level.
Additionally, the Sargan test of overidentifying restrictions fails to reject the null hypothesis of independent identically distributed errors. Given the results, this chosen variable seems to be a fairly suited instrument and therefore used to address the causality.
The results of the 2SLS estimations (table 3) show that there is no significant effect running from male soccer to female performance in any group of countries, regardless of the number of lags. In other words, the positive association between male and female soccer in countries of modest/weak levels of soccer tradition does not hold after controlling for causality. On the other hand, female labor still holds positive effects at least in countries with strong tradition (top 50 by the male FIFA ranking). Quantitatively, for this group of countries, a 10% increase in female labor participation rates increases the female FIFA scores by 161-pointsthe approximate difference Canada and Russia in 2011 (FIFA ranking 9 and 20, respectively).
The results of the 2SLS estimation, however, should be interpreted with a caution because the linear assumption may not produce best fit for the model with a count variable and, possibly because of that, the standard errors of the control variables are a lot noisier than those of the nonnegative binomial regressions. But such less precision does not seem to be caused by the choice of instruments as OLS regressions produce similar results to those of 2SLS.
Conclusion
This paper empirically tests for the widespread perception of male influence on female performance in soccer. My analysis shows that the presumed impact of male soccer legacy may be misleading due to unobserved heterogeneity and zeitgeist. Controlling for omitted variables and time trends, I do not find causal evidence between male and female soccer. On the other hand, my findings indicate that women's empowerment promotes the success of female soccer, particularly in countries with strong soccer tradition. My study suggests that female soccer is not a byproduct of male soccer, rather it has developed its own path alongside with overall women's advancement. 2003-2011 2003-2011 2003-2011 2003-2011 2003-2011 1991-2011 Note: Parentheses are z-statistics. */**/*** indicates significance at 10/5/1% level. Subgroups are categorized by male FIFA ranking. Note: Parentheses are z-statistics. */**/*** indicates significance at 10/5/1% level. Sub-groups are categorized by male FIFA ranking. Note: Parentheses are z-statistics. */**/*** indicates significance at 10/5/1% level. Subgroups are categorized by male FIFA ranking. Instruments: (log) male population (t and t-1);
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